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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an optical pickup apparatus for which the 
parallelism of beams for recording and reproduction will not change. 
SOLUTION: An optical pickup apparatus 1 has a fixed optical system 1 1 and a moving 
optical system 12. The fixed optical system 11 includes a laser 101 for recording and 
reproduction, a collimator 102 for the laser, a laser 103 for servo, a collimator 104 for 
the laser, an actuator 105 for moving the collimator 104. and an optical 
path-combining/splitting prism 106. The moving optical system 12 includes an 
objective lens 107 and an actuator 108 for moving the lens. To moves a condensing 
point for a laser light for recording and reproduction in a layer direction inside a 
recording layer 22 of an optical disk 2. the collimator 104 is first moved for making a 
laser light substantially parallel for servo, and the objective lens 107 is moved for 
correcting the displacement of the focal point of the laser light for servo, which is 



brought about by moving the collimator. 
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CLAIMS 



[Claim(s)] 

[Claim 1] It is optical pickup equipment for performing informational record playback 
to the optical recording medium which has the recording layer on which information 
may be recorded independently of the different depth from the reflecting layer which 
gives the criteria of servo control. The first light source which emits the first beam for 
servo control, and the second light source which emits the second beam for record 
playback. The first lens means which makes the first beam abbreviation parallel, and 
the second lens means which makes the second beam parallel. The first lens driving 
means which supports the first lens means movable in accordance with the optical 
axis of the first beam, The objective lens for condensing the first beam and second 
beam the reflecting layer top of an optical recording medium, and in a recording layer. 



respectively. While making the first beam and second beam both which come from a 
different direction from the objective lens driving means which directs an objective 
lens movable in accordance with an optical axis face to an objective lens Optical 
pickup equipment equipped with a beam composition separation means to make the 
reflected light from the optical recording medium of each beam which passes along an 
objective lens go in the direction to which it came, respectively. 
[Claim 2] Optical pickup equipment according to claim 1 further equipped with the 
prism for operating orthopedically so that quantity of light distribution of the second 
beam cross section may be brought close circularly arranged between the second lens 
means and a beam composition separation means. 

[Claim 3] It is the optical information record regenerative apparatus which performs 
informational record playback to the optical recording medium which has the recording 
layer on which information may be recorded independently of the different depth from 
the reflecting layer which gives the criteria of servo control. The first light source 
which emits the first beam for servo control, and the second light source which emits 
the second beam for record playback, The first lens means which makes the first 
beam abbreviation parallel, and the second lens means which makes the second beam 
parallel. The first lens driving means which supports the first lens means movable in 
accordance with the optical axis of the first beam, The objective lens for condensing 
the first beam and second beam the reflecting layer top of an optical recording 
medium, and in a recording layer, respectively, While making the first beam and second 
beam both which come from a different direction from the objective lens driving 
means which supports an objective lens movable in accordance with an optical axis 
face to an objective lens A beam composition separation means to make the reflected 
light from the optical recording medium of each beam which passes along an objective 
lens go in the direction to which it came, respectively, The optical information record 
regenerative apparatus equipped with the control means which acts as the 
feedforward of the driving signal of the first lens driving means to an objective lens 
driving means including an addition means to add the driving signal of the first lens 
driving means to the driving signal of an objective lens driving means. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the optical pickup equipment for 
performing informational record playback to an optical recording medium. Especially, it 



is related with the optical pickup equipment for performing informational record 
playback using two or more beams to the optical recording medium in which 
three-dimensions-record is possible. Furthermore, it is related with the optical 
information record regenerative apparatus using such optical pickup equipment. 
[0002] 

[Description of the Prior Art] The technique of performing informational record 
playback independently of the different depth to the recording layer of an optical 
recording medium is already known. In this specification, the vocabulary "record 
playback" means performing informational record, playback, or its both. 
[0003] It has the comparatively thick recording layer and the reflecting layer for servo 
control, the optical recording medium, i.e., the optical disk, with which record playback 
of the information is carried out. and information may be recorded on the depth from 
which the recording layer differs. 

[0004] JP.7-21565,A is indicating an example of the optical pickup equipment used for 
such three-dimensions-record playback. 

[0005] This optical pickup equipment making the reflecting layer of an optical disk 
condense the beam for servoes. and performing focal control and tracking control 
based on that reflected light, it makes the beam for record playback condense in the 
recording layer of an optical disk, changes a recording layer physically locally, and 
records information, or reproduces information based on that reflected light. 
[0006] With this optical pickup equipment, if only the part corresponding to this is 
moved in accordance with an optical axis to the condensing point of the beam for 
servoes, it controls and the depth of the condensing point of the beam for record 
playback in a recording layer puts in another way the condensing point of the beam for 
record playback by this when the collimator of the light source for record playback is 
moved by the actuator in accordance with an optical axis, the change of a recording 
surface is performed. 
[0007] 

[Problem(s) to be Solved by the Invention] With the optical pickup equipment 
mentioned above, in order to change the condensing point of the beam for record 
playback, the collimator of the light source for record playback is moved. For this 
reason, the parallelism of the beam for record playback is changed with migration of a 
collimator. Change of the parallelism of the beam for record playback changes the 
magnitude of the diameter of an incident beam to the effective diameter of an 
objective lens. This changes the coupling effectiveness (transmission efficiency of 
light) in an objective lens. 

[0008] Therefore, migration of the collimator for changing the depth of a recording 
layer (a recording surface being changed) changes the optical power which reaches a 
recording layer in order to change the coupling effectiveness in an objective lens. This 
bars the stable record playback. 



[0009] Especially, it separates into a fixed optical-system part and a migration 
optical-system part, and fluctuation of the parallelism of the beam for record playback 
will change the coupling effectiveness in an objective lens also to migration of a 
migration optical-system part in the so-called configuration of the separation optical 
system by which only a migration optical-system part is moved at the time of access. 
[0010] Therefore, the above-mentioned optical pickup equipment has the fault of 
being also inapplicable to the separation optical system for being unable to carry out 
high density record for realizing large capacity to stability, and realizing rapid access. 
[001 1] Accomplishing this invention in consideration of such the actual condition, the 
purpose is offering the optical pickup equipment which can perform record playback 
which did not change the parallelism of the beam for record playback, but was 
stabilized. 
[0012] 

[Means for Solving the Problem] This invention is optical pickup equipment for 
performing informational record playback to the optical recording medium which has 
the recording layer on which information may be recorded independently of the 
different depth from the reflecting layer which gives the criteria of servo control in the 
whole surface. The first light source which emits the first beam for servo control, and 
the second light source which emits the second beam for record playback, The first 
lens means which makes the first beam abbreviation parallel, and the second lens 
means which makes the second beam parallel. The first lens driving means which 
supports the first lens means movable in accordance with the optical axis of the first 
beam, The objective lens for condensing the first beam and second beam the 
reflecting layer top of an optical recording medium, and in a recording layer, 
respectively, While making the first beam and second beam both which come from a 
different direction from the objective lens driving means which directs an objective 
lens movable in accordance with an optical axis face to an objective lens It has a beam 
composition separation means to make the reflected light from the optical recording 
medium of each beam which passes along an objective lens go in the direction to 
which it came, respectively. 

[0013] This invention is an optical information record regenerative apparatus which 
performs informational record playback to the optical recording medium which has the 
recording layer on which information may be recorded independently of the different 
depth from the reflecting layer which gives the criteria of servo control in another 
whole surface. The first light source which emits the first beam for servo control, and 
the second light source which emits the second beam for record playback, The first 
lens means which makes the first beam abbreviation parallel, and the second lens 
means which makes the second beam parallel. The first lens driving means which 
supports the first lens means movable in accordance with the optical axis of the first 
beam. The objective lens for condensing the first beam and second beam the 



reflecting layer top of an optical recording medium, and in a recording layer, 
respectively, While making the first beam and second beam both which come from a 
different direction from the objective lens driving means which supports an objective 
lens movable in accordance with an optical axis face to an objective lens A beam 
composition separation means to make the reflected light from the optical recording 
medium of each beam which passes along an objective lens go in the direction to 
which it came, respectively. It has the control means which acts as the feedforward of 
the driving signal of the first lens driving means to an objective lens driving means 
including an addition means to add the driving signal of the first lens driving means to 
the driving signal of an objective lens driving means. 
[0014] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is 
explained, referring to a drawing. 

[0015] The optical information record regenerative apparatus by the gestalt of 
operation of the first of [gestalt of the first operation] this invention is shown in 
drawing 1 . 

[0016] As shown in drawing 1 , the optical pickup equipment 1 of this optical 
information record regenerative apparatus is equipped with the fixed optical system 
1 1 and the migration optical system 1 2. 

[0017] The fixed optical system 1 1 has the laser 101 for record playback which injects 
the laser light for record playback (beam for record playback), the collimator 102 
which makes laser light for record playback parallel, the laser 103 for servoes which 
injects the laser light for servoes (beam for servoes), the collimator 1 04 which makes 
laser light for servoes parallel, and the actuator 105 for moving a collimator 104 in 
accordance with an optical axis. 

[0018] The fixed optical system 11 has further the optical-path composition 
separation prism 1 06 which compounds the optical path of the laser light for record 
playback, and the optical path of the laser light for servoes, and is separated. This 
optical-path composition separation prism 106 makes the reflected light from the disk 
2 of each laser light which returns through the migration optical system 12 go in each 
direction while making both different laser light for record playback and laser light for 
servoes that come from a direction tend toward the migration optical system 12. 
[0019] The fixed optical system 11 has been further arranged between a collimator 
102 and the optical-path composition separation prism 106 again. The prism 111 
separating, the reflected light, i.e.. the playback light, from the disk 2 of the laser light 
for record playback which returns through the migration optical system 12, The 
regenerative-signal detection optical system 1 1 2 which detects a regenerative signal 
based on the playback light separated by prism 111. The prism 1 1 3 separating, the 
reflected light, i.e.. the servo light, from the disk 2 of the laser light for servoes which 
has been arranged between a collimator 104 and the optical-path composition 



separation prism 106, and which returns through the migration optical system 12. It 
has the servo signal detection optical system 1 1 4 which detects a servo signal based 
on the servo light separated by prism 111. 

[0020] The objective lens 107 for the migration optical system 12 to condense the 
laser light for record playback and the laser light for servoes which come from the 
fixed optical system 11, While making the actuator 108 for moving an objective lens 
107 in accordance with an optical axis, and the laser light for record playback and the 
laser light for servoes which comes from the fixed optical system 1 1 face to an 
objective lens 1 07 It has the mirror 1 09 which makes the playback light which returns 
from a disk 2 through an objective lens 107. and servo light tend toward the fixed 
optical system 1 1 . 

[0021] The optical element which constitutes this optical pickup equipment 1 is 
divided into the fixed optical system 1 1 and the migration optical system 1 2, and is 
arranged, there are few components mark and migration optical system 12 is 
lightweight-ized. For this reason, optical pickup equipment 1 can move the migration 
optical system 12 at high speed, and rapid access is possible for it. 
[0022] Moreover, an optical disk 2 is an optical recording medium in which the 
so-called three dimensional record is possible, and has the reflecting layer 21 and the 
recording layer 22. A reflecting layer 21 gives the criteria of servo control, and 
information may be recorded on a recording layer 22 independently of the different 
depth. What such an optical recording medium is announced as by "the Motomitsu 
Mitsugi memory using the urethane-urea copolymer which has multilayer structure" 
(59th Japan Society of Applied Physics academic lecture meeting [ besides Ishikawa ] 
1 6 a-V -5) etc. is applied. 

[0023] It becomes an parallel beam according to a convex lens operation of a 
collimator 102, the optical-path composition separation prism 106 is penetrated 
following prism 1 1 1, it is reflected by the mirror 109. and the laser light injected from 
the laser 101 for record playback is condensed with an objective lens 107 by the 
predetermined depth location in the recording layer 22 of an optical disk 2. A reverse 
path is followed, it is reflected by prism 111. and the light reflected within the 
recording layer 22 is led to the regenerative-signal detection optical system 112. 
[0024] On the other hand, it becomes an almost parallel beam according to a convex 
lens operation of a collimator 104, prism 1 13 is penetrated, and it is reflected by the 
optical-path composition separation prism 106, and is reflected by the mirror 109. and 
the laser light injected from the laser 103 for servoes is condensed by the reflecting 
layer 21 of an optical disk 2 with an objective lens 107. A reverse path is followed, it is 
reflected by prism 113, and the light reflected by the reflecting layer 21 is led to the 
optical system 1 1 4 for servo signal detection. 

[0025] Desirably, the laser 101 for record playback and the laser 103 for servoes emit 
the light of different wavelength, and the optical-path composition separation prism 



106 carries out synthetic separation of the optical path with a wavelength dependency. 
The dichroic mirror currently indicated by JP,4-291039,A is applied to such 
optical-path composition separation prism 106. 

[0026] Generally, since wavelength extracts and loads a minute spot with a short 
more nearly laser light, as compared with the laser 103 for servoes, the laser which 
emits the light of short wavelength is preferably used for the laser 101 for record 
playback. For example, the laser of 680nm band is used for the laser 101 for record 
playback, and the laser of 780nm band is used for the laser 103 for servoes. 
[0027] Since two laser light is correctly separable by using a dichroic mirror based on 
wavelength, this optical pickup equipment can perform stable record playback without 
a mutual interference. 

[0028] The servo signal detection optical system 1 1 4 detects the focal error signal 
and tracking error signal according to a focus condition of the laser light for servoes 
which was injected from the laser 103 for servoes and condensed by the reflecting 
layer 21. Based on these signals, the servo control circuit 4 controls the location in 
alignment with the optical axis of an objective lens 108 so that the laser light for 
servoes connects a focus to a reflecting layer 21. 

[0029] Moreover, the regenerative-signal detection optical system 112 detects 
information recorded on the recording layer 22. The record playback control circuit 3 
reproduces data based on the output of the regenerative-signal detection optical 
system 112, controls the laser 101 for record playback according to the data sent by 
the host, and performs record to a recording layer 22 while transmitting to the host 
who does not illustrate the result. Record of data is performed by raising the output 
power of the laser 101 for record playback, and making a recording layer 22 generate a 
physical change, for example, change of a refractive index etc. 

[0030] The condensing point of the laser for record playback in the interior of a 
recording layer 22 can change the location which met as follows, the location, i.e., the 
optical axis, of the direction of a layer. In an initial state, in the laser light for servoes, 
a focus shall be connected to a reflecting layer 21 and an epilogue and the laser light 
for record playback shall have connected the focus with the following explanation near 
the center of a recording layer 22. 

[0031] If the laser light for servoes drives an actuator 105 in the condition of focusing 
to the reflecting layer 21, according to the collimator driving signal shown in drawing 2 
(a), as shown in drawing 2 (b), the location of the collimator 1 04 which carries out 
abbreviation parallel Guanghua of the injection light of the laser 103 for servoes will 
change, and the parallelism of the flux of light from a collimator 104 to an objective 
lens 1 07 will change. 

[0032] Consequently, although the focus condition over a reflector 21 changes, this 
change is detected by the servo signal detection optical system 1 14 as a value change 
of the focal error signal shown in drawing 2 (c). As the servo control circuit 4 is shown 



in drawing 2 (dX an actuator 108 is driven according to the objective lens driving signal 
which negates a focal error, and the location in alignment with the optical axis of an 
objective lens 107 changes, as shown in drawing 2 (e). Consequently, the condensing 
point of the laser light for servoes is again moved to a reflecting layer 21. and the 
value of a focal error signal returns to zero. 

[0033] On the other hand, as for the condensing point of the laser light for record 
playback, only in a part for the objective lens 107 to have moved in accordance with 
the optical axis since the laser light for record playback was not changing at all. the 
parallelism moves in accordance with an optical axis in the interior of a recording layer 
22. 

[0034] That is, the location of the direction of a layer of the condensing point of the 
laser light for record playback in the interior of a recording layer 22 is changed by 
changing the location of the collimator 104 of the laser for servo signals. 
[0035] Since the parallelism of the laser light for record playback does not change, the 
beam diameter of the beam light for record playback which carries out incidence does 
not change to an objective lens 1 07, either. Therefore, the coupling effectiveness in an 
objective lens part, i.e.. the use effectiveness of light, does not change. Consequently, 
since the quantity of light which reaches from an objective lens 107 to a recording 
layer 22 is stabilized, this optical pickup equipment can perform stable record 
playback. 

[0036] In addition, about the laser light for servoes. in order that the parallelism may 
change, the coupling effectiveness in an objective lens part changes, power 
fluctuation occurs, but generally, in the servo control circuit 4, since AGC ( Auto Gain 
Control) which standardizes an error signal by the sum signal ( the total quantity of 
light) is operate, the effect of power fluctuation in the error signal detect is absorb, 
and does not become especially a problem. 

[0037] Generally, although the gestalt of [gestalt of the second operation] the first 
operation made parallel injection light of the laser 101 for record playback with the 
collimator 102 and has led it to the objective lens 107 as it is, since quantity of light 
distribution of the injection light of semiconductor laser is an ellipseHike, the way 
things stand, it will kick and use the quantity of light of the direction of a major axis, 
and is bad. [ of power effectiveness ] 

[0038] The optical information record regenerative apparatus of the gestalt of the 
second operation is further equipped with such beam plastic surgery prism 120 
arranged between a collimator 102 and prism 1 1 1 as the badness [ the first ] of the 
power effectiveness of the gestalt of operation is improved and it is shown in drawing 
3 . This optical pickup equipment is completely the same as the gestalt of the first 
operation, except that the beam plastic surgery prism 1 20 is added. 
[0039] Although the beam plastic surgery prism 120 has plane of incidence [ **♦* / 
un-] and a injection side and does not have a scale factor about a direction 



perpendicular to space, about a direction parallel to space, it has a scale factor 
(having an anamorphic property), and it expands only the one direction (direction 
parallel to space in drawing 3 ) of the beam to penetrate, and brings quantity of light 
distribution of a beam cross section close to a perfect circle. Consequently, a beam 
cross section serves as an abbreviation perfect circle, it is based on optics including 
an objective lens 1 07, and is kicked, and ** becomes there is not less and the use 
effectiveness of a beam is raised. 

[0040] High parallelism is required of the laser light which carries out incidence to the 
beam plastic surgery prism 120. Because, the beam with low parallelism will have 
astigmatism, after passing this for the anamorphic property of the beam plastic 
surgery prism 120. Astigmatism breaks down the spot configuration formed in the 
interior of a recording layer 22. and bars the stable record playback. 
[0041] With the gestalt of this operation, migration of the condensing point of the laser 
light for record playback is performed by moving the collimator 104 for the laser 103 
for servoes which is not used for record playback. Since the collimator 102 for the 
laser 101 for record playback is not moved for migration of the condensing point of 
the laser light for record playback, the parallelism of the laser light for record playback 
which carries out incidence to the beam plastic surgery prism 120 is manageable with 
a sufficient precision. Therefore, astigmatism does not occur in the laser light for 
record playback. 

[0042] Though high use effectiveness is secured to the laser light for record playback 
by performing beam plastic surgery according to the gestalt of this operation, since 
aberration does not occur in the laser light for record playback, stable record playback 
can be performed also in application to the optical disk drive with a high disk engine 
speed with which high power is demanded. 

[0043] Migration of the condensing point of the laser light for record playback is 
performed by the gestalt of [gestalt of the third operation] the first operation by 
moving the collimator 104 which makes laser light for servoes abbreviation parallel 
first, and moving an objective lens 107 so that a focal gap of the laser light for servoes 
produced by this migration may be amended. In that case, the focal gap produced by 
migration of a collimator 104 is detected, an objective lens 107 is moved according to 
this, and feedback control which returns the condensing point of the laser light for 
servoes to the location of a reflecting layer 21 is performed. 

[0044] Since the interior of a recording layer 22 is moved to the condensing point of 
the laser light for record playback by feedback control, before the condensing point of 
the laser light for record playback is arranged in the target position in a recording layer 
22. it will require time amount. Specifically, the transit time of the condensing point of 
the laser light for record playback serves as the sum of the response time of a 
collimator 1 04. and the response time of a focal control system in general. 
[0045] The optical information record regenerative apparatus by the gestalt of the 



third operation aims at an improvement of the access time of the gestalt of such the 
first operation. The control unit replaced with and applied to the servo control circuit 
shown in drawing 1 is shown in drawing 4 . 

[0046] As shown in drawing 4 , the focal error signal was considered as the input and. 
as for this control unit 40. at least that for stabilizing the loop formation of focal 
control is equipped with the phase compensating network 301. the record playback 
layer setting circuit 302 which sets up the location where the laser light for record 
playback is condensed, the collimator drive current setting circuit 303, the gain 
amendment circuit 304, and the adder circuit 305. The output of the collimator drive 
current setting circuit 303 is inputted into the actuator 1 05 which drives a collimator 
104, and the output of an adder circuit 305 is inputted into the actuator 108 which 
drives an objective lens 107. The path of feedforward control is constituted by adding 
a collimator driving signal to an objective lens driving signal through the gain 
amendment circuit 304. 

[0047] The record playback layer setting circuit 302 determines, the direction location 
of a layer, i.e., the depth location, of the laser light for record playback, and the 
collimator drive current setting circuit 303 sets up the drive current equivalent to this. 
An actuator 105 is driven according to the collimator driving signal shown in drawing 5 
(a), and as the location of a collimator 104 is shown in drawing 5 (b), it changes. 
[0048] After the collimator drive current which can come, simultaneously drives an 
actuator 105 is inputted also into the gain amendment circuit 304 and amendment of 
gain is performed, at least an adder circuit 305 is added to the output of the phase 
compensating network 301. Therefore, the objective lens driving signal shown in 
drawing 5 (d) is supplied to an actuator 108, and according to this, the location of an 
objective lens 1 07 changes to it, as shown in drawing 5 (e). 

[0049] The gain amendment circuit 304 outputs the signal which negates exactly the 
focal gap from the reflecting layer 21 produced by migration of a collimator 104 by 
migration of an objective lens 107. That is, the gain of the gain amendment circuit 304 
is determined by the scale factor of a collimator 104 and an objective lens 107, and 
the drive sensibility of an actuator 1 05 and an actuator 1 08. 

[0050] Thus, as compared with control only by feedback control, in order to perform 
feedforward control to an objective lens 107 to compensate for migration of a 
collimator 104. location fluctuation of the condensing point of the laser light for 
servoes is almost lost so that drawing 5 (c) may show. The response time of a focal 
control system stops that is. influencing the condensing point transit time of the laser 
light for record playback. Therefore, transit time is decided by the response time of 
the actuator 105 which drives a collimator 104, and the actuator 108 which drives an 
objective lens 107. Consequently, the optical information record regenerative 
apparatus by this operation gestalt can make a change of the depth of the condensing 
point of the laser light for record playback, i.e., the change of a recording surface, at 



high speed. 

[0051] Although explained concretely, referring to a drawing about the gestalt [ former 
/ some ] of operation, this invention is not limited to the gestalt of operation 
mentioned above, and includes all operations performed in the range which does not 
deviate from the summary. 

[0052] For example, with the gestalt of operation mentioned above, although the beam 
for record playback described one configuration, it is applicable also to the 
configuration which performs record playback in parallel by two or more beams for 
record playback. 

[0053] Moreover, although the configuration which separates a beam with a 
wavelength dependency was described, it is good also as a configuration which 
separates a beam, for example by polarization. 
[0054] This specification includes the following invention. 

(1) It is optical pickup equipment for performing informational record playback to the 
optical recording medium which has the recording layer on which information may be 
recorded independently of the different depth from the reflecting layer which gives the 
criteria of servo control. The first light source which emits the first beam for servo 
control, and the second light source which emits the second beam for record playback, 
The first lens means which makes the first beam abbreviation parallel, and the second 
lens means which makes the second beam parallel. The first lens driving means which 
supports the first lens means movable in accordance with the optical axis of the first 
beam, The objective lens for condensing the first beam and second beam the 
reflecting layer top of an optical recording medium, and in a recording layer, 
respectively, While making the first beam and second beam both which come from a 
different direction from the objective lens driving means which directs an objective 
lens movable in accordance with an optical axis face to an objective lens Optical 
pickup equipment equipped with a beam composition separation means to make the 
reflected light from the optical recording medium of each beam which passes along an 
objective lens go in the direction to which it came, respectively. 

[0055] (2) Optical pickup equipment given in (1) further equipped with the prism for 
operating orthopedically so that quantity of light distribution of the second beam 
cross section may be brought close circularly arranged between the second lens 
means and a beam composition separation means. 

[0056] (3) It is the optical information record regenerative apparatus which performs 
informational record playback to the optical recording medium which has the recording 
layer on which information may be recorded independently of the different depth from 
the reflecting layer which gives the criteria of servo control. The first light source 
which emits the first beam for servo control, and the second light source which emits 
the second beam for record playback, The first lens means which makes the first 
beam abbreviation parallel, and the second lens means which makes the second beam 



parallel. The first lens driving means which supports the first lens means movable in 
accordance with the optical axis of the first beam. The objective lens for condensing 
the first beam and second beam the reflecting layer top of an optical recording 
medium, and in a recording layer, respectively. While making the first beam and second 
beam both which come from a different direction from the objective lens driving 
means which supports an objective lens movable in accordance with an optical axis 
face to an objective lens A beam composition separation means to make the reflected 
light from the optical recording medium of each beam which passes along an objective 
lens go in the direction to which it came, respectively. The optical information record 
regenerative apparatus equipped with the control means which acts as the 
feedforward of the driving signal of the first lens driving means to an objective lens 
driving means including an addition means to add the driving signal of the first lens 
driving means to the driving signal of an objective lens driving means. 
[0057] (4) It is optical pickup equipment given in (1) which said the first beam and said 
second beam differ from each other in the wavelength mutually, and is characterized 
by said beam composition separation means separating a beam with a wavelength 
dependency. 

[0058] (The operation effectiveness) If a wavelength dependency separates a beam, a 
beam can be separated by low loss, a signal quality will improve, and the record 
playback by high density will also be attained. 

[0059] (5) Optical pickup equipment given in (4) to which the second beam is 

characterized by being short wavelength rather than the first beam. 

[0060] (The operation effectiveness) Since a minute spot is extracted and loaded with 

more nearly laser light with short wavelength, short wavelength, then high-density 

record playback are attained in the second beam for record playback. 

[0061] (6) Optical pickup equipment given in (1) characterized by being the separation 

optical system which consists of the migration optical system which contains an 

objective lens at least, and the fixed optical system which includes the first light 

source and second light source at least. 

[0062] (The operation effectiveness) Since a part for the moving part of pickup can be 
lightweight-ized by adoption of separation optical system and high-speed migration is 
attained, rapid access is realizable. 
[0063] 

[Effect of the Invention] According to this invention, the optical pickup equipment 
which can perform record playback by which did not change the parallelism of the 
beam for record playback and it was stabilized is offered. Moreover, since stable 
record playback can be performed, the optical pickup equipment which applied to 
separation optical system and realized rapid access can also be offered. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The optical information record regenerative apparatus by the gestalt of 
operation of the first of this invention is shown. 

[Drawing 2] It is a timing diagram for explaining modification of the location of the 
direction of a layer of the condensing point of the laser for record playback in the 
optical information record regenerative apparatus of drawing 1 . 

[Drawing 3] The optical information record regenerative apparatus by the gestalt of 
operation of the second of this invention is shown. 

[Drawing 4] The control unit replaced with and applied to the servo control circuit of 
drawing 1 about the gestalt of operation of the third of this invention is shown. 
[Drawing 5] It is a timing diagram for explaining modification of the location of the 
direction of a layer of the condensing point of the laser for record playback by the 
control unit of drawing 4 . 
[Description of Notations] 

I Optical Pickup Equipment 

I I Fixed Optical System 

12 Migration Optical System 

101 Laser for Record Playback 

102 Collimator 

1 03 Laser for Servoes 

104 Collimator 

1 05 Actuator 

1 06 Optical-Path Composition Separation Prism 

107 Objective Lens 

108 Actuator 
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PROBLEM TO BE SOLVED: To provide an optical pickup apparatus for which the 
parallelism of beams for recording and reproduction will not change. 
SOLUTION: An optical pickup apparatus 1 has a fixed optical system 1 1 and a moving 
optical system 12. The fixed optical system 11 includes a laser 101 for recording and 
reproduction, a collimator 102 for the laser, a laser 103 for servo, a collimator 104 for 
the laser, an actuator. 105 for moving the collimator 104, and an optical 
path-combining/splitting prism 106. The moving optical system 12 includes an 
objective lens 107 and an actuator 108 for moving the lens. To moves a condensing 
point for a laser light for recording and reproduction in a layer direction inside a 
recording layer 22 of an optical disk 2, the collimator 104 is first moved for making a 
laser light substantially parallel for servo, and the objective lens 107 is moved for 
correcting the displacement of the focal point of the laser light for servo, which is 



brought about by moving the collimator. 
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CLAIMS 



[Claim(s)] 

[Claim 1] It is optical pickup equipment for performing informational record playback 
to the optical recording medium which has the recording layer on which information 
may be recorded independently of the different depth from the reflecting layer which 
gives the criteria of servo control. The first light source which emits the first beam for 
servo control, and the second light source which emits the second beam for record 
playback. The first lens means which makes the first beam abbreviation parallel, and 
the second lens means which makes the second beam parallel. The first lens driving 
means which supports the first lens means movable in accordance with the optical 
axis of the first beam, The objective lens for condensing the first beam and second 
beam the reflecting layer top of an optical recording medium, and in a recording layer. 



respectively. While making the first beam and second beam both which come from a 
different direction from the objective lens driving means which directs an objective 
lens movable in accordance with an optical axis face to an objective lens Optical 
pickup equipment equipped with a beam composition separation means to make the 
reflected light from the optical recording medium of each beam which passes along an 
objective lens go in the direction to which it came, respectively. 
[Claim 2] Optical pickup equipment according to claim 1 further equipped with the 
prism for operating orthopedically so that quantity of light distribution of the second 
beam cross section may be brought close circularly arranged between the second lens 
means and a beam composition separation means. 

[Claim 3] It is the optical information record regenerative apparatus which performs 
informational record playback to the optical recording medium which has the recording 
layer on which information may be recorded independently of the different depth from 
the reflecting layer which gives the criteria of servo control. The first light source 
which emits the first beam for servo control, and the second light source which emits 
the second beam for record playback. The first lens means which makes the first 
beam abbreviation parallel, and the second lens means which makes the second beam 
parallel, The first lens driving means which supports the first lens means movable in 
accordance with the optical axis of the first beam. The objective lens for condensing 
the first beam and second beam the reflecting layer top of an optical recording 
medium, and in a recording layer, respectively. While making the first beam and second 
beam both which come from a different direction from the objective lens driving 
means which supports an objective lens movable in accordance with an optical axis 
face to an objective lens A beam composition separation means to make the reflected 
light from the optical recording medium of each beam which passes along an objective 
lens go in the direction to which it came, respectively. The optical information record 
regenerative apparatus equipped with the control means which acts as the 
feedforward of the driving signal of the first lens driving means to an objective lens 
driving means including an addition means to add the driving signal of the first lens 
driving means to the driving signal of an objective lens driving means. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the optical pickup equipment for 
performing informational record playback to an optical recording medium. Especially, it 



is related with the optical pickup equipment for performing informational record 
playback using two or more beams to the optical recording medium in which 
three-dimensions-record is possible. Furthermore, it is related with the optical 
information record regenerative apparatus using such optical pickup equipment. 
[0002] 

[Description of the Prior Art] The technique of performing informational record 
playback independently of the different depth to the recording layer of an optical 
recording medium is already known. In this specification, the vocabulary "record 
playback" means performing informational record, playback, or its both. 
[0003] It has the comparatively thick recording layer and the reflecting layer for servo 
control, the optical recording medium, i.e., the optical disk, with which record playback 
of the information is carried out, and information may be recorded on the depth from 
which the recording layer differs. 

[0004] JP,7-21565,A is indicating an example of the optical pickup equipment used for 
such three-dimensions-record playback. 

[0005] This optical pickup equipment making the reflecting layer of an optical disk 
condense the beam for servoes, and performing focal control and tracking control 
based on that reflected light, it makes the beam for record playback condense in the 
recording layer of an optical disk, changes a recording layer physically locally, and 
records information, or reproduces information based on that reflected light. 
[0006] With this optical pickup equipment, if only the part corresponding to this is 
moved in accordance with an optical axis to the condensing point of the beam for 
servoes, it controls and the depth of the condensing point of the beam for record 
playback in a recording layer puts in another way the condensing point of the beam for 
record playback by this when the collimator of the light source for record playback is 
moved by the actuator in accordance with an optical axis, the change of a recording 
surface is performed. 
[0007] 

[Problem(s) to be Solved by the Invention] With the optical pickup equipment 
mentioned above, in order to change the condensing point of the beam for record 
playback, the collimator of the light source for record playback is moved. For this 
reason, the parallelism of the beam for record playback is changed with migration of a 
collimator. Change of the parallelism of the beam for record playback changes the 
magnitude of the diameter of an incident beam to the effective diameter of an 
objective lens. This changes the coupling effectiveness (transmission efficiency of 
light) in an objective lens. 

[0008] Therefore, migration of the collimator for changing the depth of a recording 
layer (a recording surface being changed) changes the optical power which reaches a 
recording layer in order to change the coupling effectiveness in an objective lens. This 
bars the stable record playback. 



[0009] Especially, it separates into a fixed optical-system part and a migration 
optical-system part, and fluctuation of the parallelism of the beam for record playback 
will change the coupling effectiveness in an objective lens also to migration of a 
migration optical-system part in the so-called configuration of the separation optical 
system by which only a migration optical-system part is moved at the time of access. 
[0010] Therefore, the above-mentioned optical pickup equipment has the fault of 
being also inapplicable to the separation optical system for being unable to carry out 
high density record for realizing large capacity to stability, and realizing rapid access. 
[001 1] Accomplishing this invention in consideration of such the actual condition, the 
purpose is offering the optical pickup equipment which can perform record playback 
which did not change the parallelism of the beam for record playback, but was 
stabilized. 
[0012] 

[Means for Solving the Problem] This invention is optical pickup equipment for 
performing informational record playback to the optical recording medium which has 
the recording layer on which information may be recorded independently of the 
different depth from the reflecting layer which gives the criteria of servo control in the 
whole surface. The first light source which emits the first beam for servo control, and 
the second light source which emits the second beam for record playback. The first 
lens means which makes the first beam abbreviation parallel, and the second lens 
means which makes the second beam parallel, The first lens driving means which 
supports the first lens means movable in accordance with the optical axis of the first 
beam, The objective lens for condensing the first beam and second beam the 
reflecting layer top of an optical recording medium, and in a recording layer, 
respectively. While making the first beam and second beam both which come from a 
different direction from the objective lens driving means which directs an objective 
lens movable in accordance with an optical axis face to an objective lens It has a beam 
composition separation means to make the reflected light from the optical recording 
medium of each beam which passes along an objective lens go in the direction to 
which it came, respectively. 

[0013] This invention is an optical information record regenerative apparatus which 
performs informational record playback to the optical recording medium which has the 
recording layer on which information may be recorded independently of the different 
depth from the reflecting layer which gives the criteria of servo control in another 
whole surface. The first light source which emits the first beam for servo control, and 
the second light source which emits the second beam for record playback. The first 
lens means which makes the first beam abbreviation parallel, and the second lens 
means which makes the second beam parallel. The first lens driving means which 
supports the first lens means movable in accordance with the optical axis of the first 
beam. The objective lens for condensing the first beam and second beam the 



reflecting layer top of an optical recording medium, and in a recording layer, 
respectively, While making the first beam and second beam both which come from a 
different direction from the objective lens driving means which supports an objective 
lens movable in accordance with an optical axis face to an objective lens A beam 
composition separation means to make the reflected light from the optical recording 
medium of each beam which passes along an objective lens go in the direction to 
which it came, respectively, It has the control means which acts as the feedforward of 
the driving signal of the first lens driving means to an objective lens driving means 
including an addition means to add the driving signal of the first lens driving means to 
the driving signal of an objective lens driving means. 
[0014] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is 
explained, referring to a drawing. 

[0015] The optical information record regenerative apparatus by the gestalt of 
operation of the first of [gestalt of the first operation] this invention is shown in 
drawing 1 . 

[0016] As shown in drawing 1 . the optical pickup equipment 1 of this optical 
information record regenerative apparatus is equipped with the fixed optical system 
11 and the migration optical system 12. 

[0017] The fixed optical system 1 1 has the laser 101 for record playback which injects 
the laser light for record playback (beam for record playback), the collimator 102 
which makes laser light for record playback parallel, the laser 103 for servoes which 
injects the laser light for servoes (beam for servoes), the collimator 104 which makes 
laser light for servoes parallel, and the actuator 105 for moving a collimator 104 in 
accordance with an optical axis. 

[0018] The fixed optical system 11 has further the optical-path composition 
separation prism 1 06 which compounds the optical path of the laser light for record 
playback, and the optical path of the laser light for servoes. and is separated. This 
optical-path composition separation prism 1 06 makes the reflected light from the disk 
2 of each laser light which returns through the migration optical system 12 go in each 
direction while making both different laser light for record playback and laser light for 
servoes that come from a direction tend toward the migration optical system 12. 
[0019] The fixed optical system 11 has been further arranged between a collimator 
102 and the optical-path composition separation prism 106 again. The prism 111 
separating, the reflected light, i.e., the playback light, from the disk 2 of the laser light 
for record playback which returns through the migration optical system 12, The 
regenerative-signal detection optical system 112 which detects a regenerative signal 
based on the playback light separated by prism 111, The prism 1 1 3 separating, the 
reflected light, i.e., the servo light, from the disk 2 of the laser light for servoes which 
has been arranged between a collimator 104 and the optical-path composition 



separation prism 1 06, and which returns through the migration optical system 1 2. It 
has the servo signal detection optical system 114 which detects a servo signal based 
on the servo light separated by prism 111. 

[0020] The objective lens 107 for the migration optical system 12 to condense the 
laser light for record playback and the laser light for servoes which come from the 
fixed optical system 11, While making the actuator 108 for moving an objective lens 
107 in accordance with an optical axis, and the laser light for record playback and the 
laser light for servoes which comes from the fixed optical system 11 face to an 
objective lens 107 It has the mirror 109 which makes the playback light which returns 
from a disk 2 through an objective lens 107, and servo light tend toward the fixed 
optical system 1 1 . 

[0021] The optical element which constitutes this optical pickup equipment 1 is 
divided into the fixed optical system 1 1 and the migration optical system 1 2, and is 
arranged, there are few components mark and migration optical system 12 is 
lightweight-ized. For this reason, optical pickup equipment 1 can move the migration 
optical system 12 at high speed, and rapid access is possible for it. 
[0022] Moreover, an optical disk 2 is an optical recording medium in which the 
so-called three dimensional record is possible, and has the reflecting layer 21 and the 
recording layer 22. A reflecting layer 21 gives the criteria of servo control, and 
information may be recorded on a recording layer 22 independently of the different 
depth. What such an optical recording medium is announced as by "the Motomitsu 
Mitsugi memory using the urethane-urea copolymer which has multilayer structure" 
(59th Japan Society of Applied Physics academic lecture meeting [ besides Ishikawa ] 
1 6 a-V -5) etc. is applied. 

[0023] It becomes an parallel beam according to a convex lens operation of a 
collimator 102, the optical-path composition separation prism 106 is penetrated 
following prism 1 1 1, it is reflected by the mirror 109, and the laser light injected from 
the laser 101 for record playback is condensed with an objective lens 107 by the 
predetermined depth location in the recording layer 22 of an optical disk 2. A reverse 
path is followed, it is reflected by prism 111, and the light reflected within the 
recording layer 22 is led to the regenerative-signal detection optical system 112. 
[0024] On the other hand, it becomes an almost parallel beam according to a convex 
lens operation of a collimator 104, prism 1 13 is penetrated, and it is reflected by the 
optical-path composition separation prism 106, and is reflected by the mirror 109, and 
the laser light injected from the laser 103 for servoes is condensed by the reflecting 
layer 21 of an optical disk 2 with an objective lens 107. A reverse path is followed, it is 
reflected by prism 113, and the light reflected by the reflecting layer 21 is led to the 
optical system 1 14 for servo signal detection. 

[0025] Desirably, the laser 101 for record playback and the laser 103 for servoes emit 
the light of different wavelength, and the optical-path composition separation prism 



106 carries out synthetic separation of the optical path with a wavelength dependency. 
The dichroic mirror currently indicated by JP.4-291039.A is applied to such 
optical-path composition separation prism 106. 

[0026] Generally, since wavelength extracts and loads a minute spot with a short 
more nearly laser light, as compared with the laser 103 for servoes. the laser which 
emits the light of short wavelength is preferably used for the laser 101 for record 
playback. For example, the laser of 680nm band is used for the laser 101 for record 
playback, and the laser of 780nm band is used for the laser 103 for servoes. 
[0027] Since two laser light is correctly separable by using a dichroic mirror based on 
wavelength, this optical pickup equipment can perform stable record playback without 
a mutual interference. 

[0028] The servo signal detection optical system 114 detects the focal error signal 
and tracking error signal according to a focus condition of the laser light for servoes 
which was injected from the laser 103 for servoes and condensed by the reflecting 
layer 21. Based on these signals, the servo control circuit 4 controls the location in 
alignment with the optical axis of an objective lens 108 so that the laser light for 
servoes connects a focus to a reflecting layer 21. 

[0029] Moreover, the regenerative-signal detection optical system 112 detects 
information recorded on the recording layer 22. The record playback control circuit 3 
reproduces data based on the output of the regenerative-signal detection optical 
system 112, controls the laser 101 for record playback according to the data sent by 
the host, and performs record to a recording layer 22 while transmitting to the host 
who does not illustrate the result. Record of data is performed by raising the output 
power of the laser 101 for record playback, and making a recording layer 22 generate a 
physical change, for example, change of a refractive index etc. 

[0030] The condensing point of the laser for record playback in the interior of a 
recording layer 22 can change the location which met as follows, the location, i.e., the 
optical axis, of the direction of a layer. In an initial state, in the laser light for servoes, 
a focus shall be connected to a reflecting layer 21 and an epilogue and the laser light 
for record playback shall have connected the focus with the following explanation near 
the center of a recording layer 22. 

[0031] If the laser light for servoes drives an actuator 105 in the condition of focusing 
to the reflecting layer 21 , according to the collimator driving signal shown in drawing 2 
(a), as shown in drawing 2 (b), the location of the collimator 104 which carries out 
abbreviation parallel Guanghua of the injection light of the laser 103 for servoes will 
change, and the parallelism of the flux of light from a collimator 104 to an objective 
lens 107 will change. 

[0032] Consequently, although the focus condition over a reflector 21 changes, this 
change is detected by the servo signal detection optical system 1 14 as a value change 
of the focal error signal shown in drawing 2 (c). As the servo control circuit 4 is shown 



in drawing 2 (d), an actuator 108 is driven according to the objective lens driving signal 
which negates a focal error, and the location in alignment with the optical axis of an 
objective lens 107 changes, as shown in drawing 2 (e). Consequently, the condensing 
point of the laser light for servoes is again moved to a reflecting layer 21, and the 
value of a focal error signal returns to zero. 

[0033] On the other hand, as for the condensing point of the laser light for record 
playback, only in a part for the objective lens 107 to have moved in accordance with 
the optical axis since the laser light for record playback was not changing at all. the 
parallelism moves in accordance with an optical axis in the interior of a recording layer 
22, 

[0034] That is. the location of the direction of a layer of the condensing point of the 
laser light for record playback in the interior of a recording layer 22 is changed by 
changing the location of the collimator 104 of the laser for servo signals. 
[0035] Since the parallelism of the laser light for record playback does not change, the 
beam diameter of the beam light for record playback which carries out incidence does 
not change to an objective lens 1 07, either. Therefore, the coupling effectiveness in an 
objective lens part, i.e., the use effectiveness of light, does not change. Consequently, 
since the quantity of light which reaches from an objective lens 107 to a recording 
layer 22 is stabilized, this optical pickup equipment can perform stable record 
playback. 

[0036] In addition, about the laser light for servoes, in order that the parallelism may 
change, the coupling effectiveness in an objective lens part changes, power 
fluctuation occurs, but generally, in the servo control circuit 4, since AGC ( Auto Gain 
Control) which standardizes an error signal by the sum signal ( the total quantity of 
light) is operate, the effect of power fluctuation in the error signal detect is absorb, 
and does not become especially a problem. 

[0037] Generally, although the gestalt of [gestalt of the second operation] the first 
operation made parallel injection light of the laser 101 for record playback with the 
collimator 102 and has led it to the objective lens 107 as it is, since quantity of light 
distribution of the injection light of semiconductor laser is an ellipse-like, the way 
things stand, it will kick and use the quantity of light of the direction of a major axis, 
and is bad. [ of power effectiveness ] 

[0038] The optical information record regenerative apparatus of the gestalt of the 
second operation is further equipped with such beam plastic surgery prism 120 
arranged between a collimator 1 02 and prism 1 1 1 as the badness [ the first ] of the 
power effectiveness of the gestalt of operation is improved and it is shown in drawing 
3 . This optical pickup equipment is completely the same as the gestalt of the first 
operation, except that the beam plastic surgery prism 120 is added. 
[0039] Although the beam plastic surgery prism 1 20 has plane of incidence [ **** / 
un-] and a injection side and does not have a scale factor about a direction 



perpendicular to space, about a direction parallel to space, it has a scale factor 
(having an anamorphic property), and it expands only the one direction (direction 
parallel to space in drawing 3 ) of the beam to penetrate, and brings quantity of light 
distribution of a beam cross section close to a perfect circle. Consequently, a beam 
cross section serves as an abbreviation perfect circle, it is based on optics including 
an objective lens 107. and is kicked, and ** becomes there is not less and the use 
effectiveness of a beam is raised. 

[0040] High parallelism is required of the laser light which carries out incidence to the 
beam plastic surgery prism 120. Because, the beam with low parallelism will have 
astigmatism, after passing this for the anamorphic property of the beam plastic 
surgery prism 120. Astigmatism breaks down the spot configuration formed in the 
interior of a recording layer 22. and bars the stable record playback. 
[0041] With the gestalt of this operation, migration of the condensing point of the laser 
light for record playback is performed by moving the collimator 104 for the laser 103 
for servoes which is not used for record playback. Since the collimator 102 for the 
laser 101 for record playback is not moved for migration of the condensing point of 
the laser light for record playback, the parallelism of the laser light for record playback 
which carries out incidence to the beam plastic surgery prism 120 is manageable with 
a sufficient precision. Therefore, astigmatism does not occur in the laser light for 
record playback. 

[0042] Though high use effectiveness is secured to the laser light for record playback 
by performing beam plastic surgery according to the gestalt of this operation, since 
aberration does not occur in the laser light for record playback, stable record playback 
can be performed also in application to the optical disk drive with a high disk engine 
speed with which high power is demanded. 

[0043] Migration of the condensing point of the laser light for record playback is 
performed by the gestalt of [gestalt of the third operation] the first operation by 
moving the collimator 104 which makes laser light for servoes abbreviation parallel 
first, and moving an objective lens 107 so that a focal gap of the laser light for servoes 
produced by this migration may be amended. In that case, the focal gap produced by 
migration of a collimator 104 is detected, an objective lens 107 is moved according to 
this, and feedback control which returns the condensing point of the laser light for 
servoes to the location of a reflecting layer 21 is performed. 

[0044] Since the interior of a recording layer 22 is moved to the condensing point of 
the laser light for record playback by feedback control, before the condensing point of 
the laser light for record playback is arranged in the target position in a recording layer 
22, it will require time amount. Specifically, the transit time of the condensing point of 
the laser light for record playback serves as the sum of the response time of a 
collimator 1 04. and the response time of a focal control system in general. 
[0045] The optical information record regenerative apparatus by the gestalt of the 



third operation aims at an improvement of the access time of the gestalt of such the 
first operation. The control unit replaced with and applied to the servo control circuit 
shown in drawing 1 is shown in drawing 4 . 

[0046] As shown in drawing 4 , the focal error signal was considered as the input and. 
as for this control unit 40, at least that for stabilizing the loop formation of focal 
control is equipped with the phase compensating network 301. the record playback 
layer setting circuit 302 which sets up the location where the laser light for record 
playback is condensed, the collimator drive current setting circuit 303, the gain 
amendment circuit 304, and the adder circuit 305. The output of the collimator drive 
current setting circuit 303 is inputted into the actuator 105 which drives a collimator 
104, and the output of an adder circuit 305 is inputted into the actuator 108 which 
drives an objective lens 107. The path of feedforward control is constituted by adding 
a collimator driving signal to an objective lens driving signal through the gain 
amendment circuit 304. 

[0047] The record playback layer setting circuit 302 determines, the direction location 
of a layer, i.e.. the depth location, of the laser light for record playback, and the 
collimator drive current setting circuit 303 sets up the drive current equivalent to this. 
An actuator 105 is driven according to the collimator driving signal shown in drawing 5 
(a), and as the location of a collimator 104 is shown in drawing 5 (b). it changes. 
[0048] After the collimator drive current which can come, simultaneously drives an 
actuator 105 is inputted also into the gain amendment circuit 304 and amendment of 
gain is performed, at least an adder circuit 305 is added to the output of the phase 
compensating network 301. Therefore, the objective lens driving signal shown in 
drawing 5 (d) is supplied to an actuator 108, and according to this, the location of an 
objective lens 107 changes to it, as shown in drawing 5 (e). 

[0049] The gain amendment circuit 304 outputs the signal which negates exactly the 
focal gap from the reflecting layer 21 produced by migration of a collimator 104 by 
migration of an objective lens 107. That is, the gain of the gain amendment circuit 304 
is determined by the scale factor of a collimator 104 and an objective lens 107, and 
the drive sensibility of an actuator 105 and an actuator 108. 

[0050] Thus, as compared with control only by feedback control, in order to perform 
feedforward control to an objective lens 107 to compensate for migration of a 
collimator 104, location fluctuation of the condensing point of the laser light for 
servoes is almost lost so that drawing 5 (c) may show. The response time of a focal 
control system stops that is, influencing the condensing point transit time of the laser 
light for record playback. Therefore, transit time is decided by the response time of 
the actuator 105 which drives a collimator 104, and the actuator 108 which drives an 
objective lens 107. Consequently, the optical information record regenerative 
apparatus by this operation gestalt can make a change of the depth of the condensing 
point of the laser light for record playback, i.e., the change of a recording surface, at 



high speed. 

[0051] Although explained concretely, referring to a drawing about the gestalt [ former 
/ some ] of operation, this invention is not limited to the gestalt of operation 
mentioned above, and includes all operations performed in the range which does not 
deviate from the summary. 

[0052] For example, with the gestalt of operation mentioned above, although the beam 
for record playback described one configuration, it is applicable also to the 
configuration which performs record playback in parallel by two or more beams for 
record playback. 

[0053] Moreover, although the configuration which separates a beam with a 
wavelength dependency was described, it is good also as a configuration which 
separates a beam, for example by polarization. 
[0054] This specification includes the following invention. 

(1) It is optical pickup equipment for performing informational record playback to the 
optical recording medium which has the recording layer on which information may be 
recorded independently of the different depth from the reflecting layer which gives the 
criteria of servo control. The first light source which emits the first beam for servo 
control, and the second light source which emits the second beam for record playback. 
The first lens means which makes the first beam abbreviation parallel, and the second 
lens means which makes the second beam parallel, The first lens driving means which 
supports the first lens means movable in accordance with the optical axis of the first 
beam. The objective lens for condensing the first beam and second beam the 
reflecting layer top of an optical recording medium, and in a recording layer, 
respectively. While making the first beam and second beam both which come from a 
different direction from the objective lens driving means which directs an objective 
lens movable in accordance with an optical axis face to an objective lens Optical 
pickup equipment equipped with a beam composition separation means to make the 
reflected light from the optical recording medium of each beam which passes along an 
objective lens go in the direction to which it came, respectively. 

[0055] (2) Optical pickup equipment given in (1) further equipped with the prism for 
operating orthopedically so that quantity of light distribution of the second beam 
cross section may be brought close circularly arranged between the second lens 
means and a beam composition separation means. 

[0056] (3) It is the optical information record regenerative apparatus which performs 
informational record playback to the optical recording medium which has the recording 
layer on which information may be recorded independently of the different depth from 
the reflecting layer which gives the criteria of servo control. The first light source 
which emits the first beam for servo control, and the second light source which emits 
the second beam for record playback. The first lens means which makes the first 
beam abbreviation parallel, and the second lens means which makes the second beam 



parallel. The first lens driving means which supports the first lens means movable in 
accordance with the optical axis of the first beam, The objective lens for condensing 
the first beam and second beam the reflecting layer top of an optical recording 
medium, and in a recording layer, respectively, While making the first beam and second 
beam both which come from a different direction from the objective lens driving 
means which supports an objective lens movable in accordance with an optical axis 
face to an objective lens A beam composition separation means to make the reflected 
light from the optical recording medium of each beam which passes along an objective 
lens go in the direction to which it came, respectively. The optical information record 
regenerative apparatus equipped with the control means which acts as the 
feedforward of the driving signal of the first lens driving means to an objective lens 
driving means including an addition means to add the driving signal of the first lens 
driving means to the driving signal of an objective lens driving means. 
[0057] (4) It is optical pickup equipment given in (1) which said the first beam and said 
second beam differ from each other in the wavelength mutually, and is characterized 
by said beam composition separation means separating a beam with a wavelength 
dependency. 

[0058] (The operation effectiveness) If a wavelength dependency separates a beam, a 
beam can be separated by low loss, a signal quality will improve, and the record 
playback by high density will also be attained. 

[0059] (5) Optical pickup equipment given in (4) to which the second beam is 

characterized by being short wavelength rather than the first beam. 

[0060] (The operation effectiveness) Since a minute spot is extracted and loaded with 

more nearly laser light with short wavelength, short wavelength, then high-density 

record playback are attained in the second beam for record playback. 

[0061] (6) Optical pickup equipment given in (1) characterized by being the separation 

optical system which consists of the migration optical system which contains an 

objective lens at least, and the fixed optical system which includes the first light 

source and second light source at least. 

[0062] (The operation effectiveness) Since a part for the moving part of pickup can be 
lightweight-ized by adoption of separation optical system and high-speed migration is 
attained, rapid access is realizable. 
[0063] 

[Effect of the Invention] According to this invention, the optical pickup equipment 
which can perform record playback by which did not change the parallelism of the 
beam for record playback and it was stabilized is offered. Moreover, since stable 
record playback can be performed, the optical pickup equipment which applied to 
separation optical system and realized rapid access can also be offered. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The optical information record regenerative apparatus by the gestalt of 
operation of the first of this invention is shown. 

[Drawing 2] It is a timing diagram for explaining modification of the location of the 
direction of a layer of the condensing point of the laser for record playback in the 
optical information record regenerative apparatus of drawing 1 . 

[Drawing 3] The optical information record regenerative apparatus by the gestalt of 
operation of the second of this invention is shown. 

[Drawing 4] The control unit replaced with and applied to the servo control circuit of 
drawing 1 about the gestalt of operation of the third of this invention is shown. 
[Drawing 5] It is a timing diagram for explaining modification of the location of the 
direction of a layer of the condensing point of the laser for record playback by the 
control unit of drawing 4 . 
[Description of Notations] 

I Optical Pickup Equipment 

I I Fixed Optical System 

12 Migration Optical System 

101 Laser for Record Playback 

102 Collimator 

1 03 Laser for Servoes 

104 Collimator 

1 05 Actuator 

106 Optical-Path Composition Separation Prism 

1 07 Objective Lens 

108 Actuator 
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